S. RENNAES AND E. W. 0OSTBERG
In England, Stocks (1950) has found that cancer ventriculi mortality is particularly high in the northern part of the country. If the mortality for the entire country is put at 100, the figures for individual parts vary from 55 (1949/50) and Norway (1946/47) .
The results show that among the age-groups of interest in this respect, those over 55 years, the total cancer mortality in all three countries is decidedly higher in the capitals than in the medium-sized cities, and higher in the medium cities than in the small ones, and again higher in the small cities than in the country districts. The difference is most pronounced for men.
This tendency toward increasing cancer mortality with increasing agglomeration is not really surprising. In these age-groups the total mortality is also higher in the cities than in the country and is particularly high in the largest cities. The only exception to this rule is for women in Sweden. The causes of the higher mortality in the cities as compared to the country have not been studied to any extent, but there is little reason to expect cancer mortality to differ from other causes of death.
However, if we consider cancer ventriculi as a separate group, we find a different relationship between the country districts and the three groups of cities. For men there is no decided difference between mortality from cancer ventriculi in Stockholm, Gothenburg and Malm0, other cities and the country districts. But the figures for 1945/46 show that mortality for men over 60 was lower in Stockholm than in the other places. For women this relationship is striking, mortality for the age-groups 55-70 in both periods of the investigation is decidedly highest in the country and lowest in Stockholm.
In evaluating the figures from Sweden it is important to take into consideration the fact that, in the Swedish mortality statistics for 1946/47, deaths from cancer of the liver are grouped together with deaths from cancer of the stomach. In Norway, according to these Swedish calculations, mortality from cancer ventriculi in 1946/47 was decidedly lowest in Oslo with a particularly marked difference for women, and the tendency in Denmark in 1949/50 was in the same direction and was very decided for both sexes.
In the period it is possible to compare cancer ventriculi mortality in the country and in the cities for the census years 1930, 1946 and 1950 (Table III) . Table IV shows mortality for the populations of the two parts of the city. For the present we shall consider only the typical cancer ventriculi age groups. The age groups 50-79 years included more than 3 of all deaths from cancer ventriculi in Oslo during the period 1930-50.
The figures reveal at once that, if the material, i.e. the diagnosis, is correct, cancer ventriculi mortality between the ages of 50 and 80 is decidedly higher on the east side of the city than on the west. For each of the three age-groups and for both sexes it is obvious that the mortality figures for the west side are lower and those for the east side higher than the corresponding figures for the city as a whole. The difference in cancer ventriculi mortality between the west and east sides is more than 50 per cent for the two youngest age-groups, for the group 70-79 years the difference is not quite as marked.
If we study the figures more closely we find that the difference between cancer ventriculi mortality on the west and east sides of the city is somewhat greater for men than for women in the age-group 50-59 years, but considerably greater for women than for men in the age-groups 60-69 and 70-79 years. Here it is clear that the difference between the east and west sides is relatively moderate for men, but very considerable for women. In the age-group 30-49 years the mortality is almost twice as high for women on the east side as on the west. It is characteristic that for both this age-group and for the group 80 years and over the mortality for men on the west side is lower than that for women on the east side, and on the east side the mortality for women is even higher than that for men in the oldest age-group. In other words it seems that on the east side women have been exposed to the irritants which may be responsible for higher mortality more than men, but that this difference is more pronounced for the oldest age-groups.
The object of dividing the Oslo population into east and west sides of the city was to obtain a population group with a generally good standard of living and one with a somewhat lower standard. There can, undoubtedly, be some question as to whether our division is the correct one. It is quite superficial. It can be demonstrated that income per consumer's unit as well as housing conditions were, on the average, better in that part of the city which we have called "west side " than in the part we have called "east side," but this does not afford a really sensitive expression for the relationship between cancer ventriculi mortality and the social level in the period 1930-50 in Oslo. The mortality figures for the various parishes will give a more differentiated picture (Table VII) . In this table it is readily seen that the figures are relatively low for the most typical west side parishes and relatively high for the south-eastern parishes, and the tendency is convincingly obvious in the cartogram which has been made on the basis of these figures (Fig. 1) . However, we still lack a more concrete characteriiation of the "social level" of the individual parishes. A characterization of this type would have to have a large number of components in order to be complete. But when only one single factor is used-and that should be permissible in this case-the average values for the amount paid in rent should probably be the most reliable.
On the basis of the municipal statistics of December 1, 1936, we have calculated weighted averages for seven groups of parishes. In order to obtain figures which are comparable with the figures for cancer ventriculi mortality, we had to make this grouping instead of giving the figures for each individual parish (Table VIII) .
The negative correlation between cancer ventriculi mortality and average annual rent is not absolute in the sense that the mortality is highest in the group of parishes where the average annual rent is lowest, next highest in the group where the rent is next lowest, etc. The reason why the correlation is not complete may also be that rent is not an accurate characterization of living standards. At least there is no doubt that there is a negative correlation.
We have drawn up the points in a diagram (Fig. 2) of regression. As the figures stand the correlation does not follow a straight line, and the curve which is indicated is probably closer to the actual situation. The conclusion again is that the material indicates that cancer ventriculi mortality on the average is higher among the poorer classes of the population in Oslo than among those better off. Before discussing the possible causes, on the assumption that the conclusion has a basis in fact, we shall examine in more Cancer of the liver, for example, may have been confused with cancer of the stomach. This would also explain why the difference between cancer ventriculi mortality in the cities and in the country districts is smaller in Sweden than in Norway and Denmark. According to Swedish practice, the nomenclature used in that country classifies cancer in both the stomach and the liver in the same group, so that an exact distinction between deaths from these two forms of cancer in the cities and in the country would not be so marked in the total statistics.
We have reviewed the statistics from the Oslo Bureau of Health and have found no marked tendency as regards the ratio between the number of deaths from cancer in the liver and gall bladder (cancer in these two Here it is clearly seen that the number of deaths from cancer coli, in contrast to the number from cancer ventriculi, has increased considerably during the period 1930-50, and while the number of deaths from the former was only 14-6 per cent of the latter in 1930-34, it had increased to 35.3 per cent in 1945-49. Nevertheless, the sum of deaths from these two forms of cancer has comprised a constantly decreasing proportion of total deaths from cancer during the period 1930-50. The increase in the number of deaths from cancer coli has not been sufficient to compensate the decrease in deaths from cancer ventriculi. The sum of the number of deaths from cancer of the stomach and of the colon represented not quite 35 per cent of all deaths from cancer during 1930-49, but the percentage proportion decreased from almost 39 in 1930-34 to about 33.5 in 1945-49. Looking at the mortality from cancer coli (the statistics do not distinguish between cancer of the large and small intestine, but the majority of the cases are cancer of the large intestine, excluding rectum), we arrive at the figures in Table X . It is easy to notice the marked rise in mortality for the age group above 70, and there is no doubt about the significant increase of cancer coli as cause of death in general occuring in the oldest group of the population. The corresponding figures for Oslo shows a similar picture (Table XI) . Without a thorough revision of the material, that is, death certificates, charts, etc., it will be difficult to know if the statistics here express a true picture of the reality. It is of some interest to compare the development registered in the statistics of Norway during the period 1930 to 1950 to similar figures in England and Wales (Table XII) . -group. 1931-35. 1950-51. 1931-35. 1950-51. 1931-35. 1950-51. 1931-35. 1950 It is at once apparent that the tendency which appears so clearly in the Norwegian figures-fall in the mortality in cancer ventriculi and rise in the mortality from cancer of the large intestine-is not present in the same manner in England and Wales. In England and Wales, on the contrary, a fall in the mortality both from cancer ventriculi and coli in the period 1931 to 1951 is found, except in the age group 75-+.
Age
On the whole it would appear that improved diagnostic methods can hardly be the whole explanation of the decreasing significance of cancer ventriculi as a cause of death as compared to other forms of cancer in Oslo. If the figures represent a true tendency, it might be that the primary cause is to be found in the improvement in the standard of living which has undoubtedly taken place during the period 1930-50. If we assume that cancer ventriculi, more than other forms of cancer, is dependent on the "standard of living," the relative (and also absolute) 2 17 S. RENNiES AND E. W. 0STBERG decrease in cancer ventriculi mortality is plausible. And it is in good agreement with the finding that cancer ventriculi mortality is higher on the east side than on the west.
In this connection it is interesting to notice that mortality from cancer coliaccording to the information afforded from the statistics of the Oslo Bureau of Health-tends to be higher on the west side than on the east. When all deaths from cancer coli in the individual parishes in Oslo during 1930-50 are considered in relation to the native population aged 50 and over on December 1, 1937, we find 56 deaths per 100,000 on the west side as compared to 47 per 100,000 on the east side.
A statistical demonstration of the variation in cancer ventriculi mortality for the two parts of the city during the period 1930-50 would be desirable. Unfortunately our material does not provide figures which would make this possible and the mortality statistics of the Oslo Bureau of Health do not give sufficiently specified figures for such a calculation. Nevertheless, the tendency in development should appear from the following rather summary frequencies: Total number of deaths from cancer ventriculi (according to the Oslo Bureau of Health) in each part of the city in relation to the native population over 40 years of age in the respective parts of the city. The figures are shown in Table XIII . According to our hypothesis that the reduction in cancer ventriculi mortality is related to the improvement in living standard, one would expect that cancer ventriculi mortality would have decreased most markedly on the east side because it is reasonable to suppose that the population of the east side has benefited most from the general social improvement. But here again we know far too little of the changes in the consumer composition which have taken place in the various levels of the population. The propaganda for proper diet, for example, may have had just as much influence among the more well-to-do classes as among the poorer ones. At any rate it appears that the decrease in cancer ventriculi mortality has occurred almost parallel on the east and west sides of Oslo.
Our material may indicate that cancer ventriculi mortality varies with the standard of living, but the figures tell us nothing as to whether it is a lower standard of living in general-poorer housing, lower calorie consumption, harder workwhich increases the disposition to cancer ventriculi, or whether one or several particular aspects of the lower standard of living are the decisive factors. The relation between cancer ventriculi mortality in the cities and in the country may 18 lead us to believe that certain aspects of living conditions, which were common for both the country and the east side populations during 1930-50, are significant. In any case, examination of several details will be necessary to provide a clue as to some of the causes.
To find a reasonable starting point for such investigations, it is necessary to begin with guesses. We shall mention a few things which might prove profitable fields for further investigation.
Housing conditions were probably the factor which characterized the difference in living standard most markedly during this period for the various population groups. Housing may have a direct influence, both physical and mental, and bad housing may also be the cause of unsatisfactory personal hygiene and health care.
Eating habits undoubtedly vary with the economic level. The-unfortunately all too limited-household investigations which have been made in Norway afford some information. They indicate that poor economy often leads to little variation in the diet, often more prepared foods, lower vegetable consumption and perhaps higher consumption of salt and spiced foods.
Whatever line is followed, great difficulties will be encountered in obtaining the necessary data. As the statistical apparatus becomes better developed, for example the statistics which aim to record private consumption, the problem will be facilitated. And as the calculations of national income require such detail statistics there is hope of improvement along these lines. At any rate the Cancer Registry will provide invaluable assistance in obtaining reliable material on cancer. There should be no doubt that this will afford the basis for profitable research in future years.
SUMMARY.
With a starting point in the hypothesis that cancer is environmentally determined we have compiled a material comprising deaths from cancer ventriculi in Oslo (without Aker) during the period 1930-50 from the records of the Oslo Bureau of Health.
The material seems to confirm that cancer ventriculi mortality in this period differed in various parts of the city and that it was, on the whole, higher in the eastern than in the western parts of Oslo. The relation between cancer ventriculi mortality and the economic level is also clear when the former is compared in relation to a single measure of the "social level " in seven groups of parishes in Oslo, namely the average annual house rent. The rule is that a high rent coincides with low cancer ventriculi mortality.
The figures show that cancer ventriculi mortality has decreased considerably from 1930 to 1950, this is true of the entire country, cities and country districts, and Oslo in particular.
On the basis of the figures for Oslo we discuss whether the decrease in mortality from cancer ventriculi as revealed by statistics can be due to a reduction in incorrect diagnosis during the course of the period, so that during the last part of the period, more than earlier, only the diagnostically reliable cases were included in the mortality statistics for cancer ventriculi. The Oslo Bureau of Health figures reveal a regular increase in both the absolute and relative number of deaths from cancer coli simultaneous with the decrease in cancer ventriculi mortality. If there is a real connection between cancer ventriculi mortality and social conditions it would be reasonable to expect that the reduction in cancer ventriculi mortality from 1930 to 1950 would be greater among the east side than among the west side population in Oslo. The available figures do not indicate that this is so; the reduction has been almost parallel in both parts of the city.
Finally there is a discussion of the individual factors which might be responsible for the tendency to excess mortality from cancer ventriculi among the poorer classes of the population of Oslo. Housing conditions, hygiene, eating habits and diet may be significant. Further investigations of these factors are necessary, however, in order to obtain more exact knowledge of their importance.
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